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PURPOSE: To provide a complex micro-porous film which is useful as a high 
performance small battery separator and has high mechanical strength and 
has an excellent battery assembling property and has high porosity and whose 
film thickness is thin and which has excellent safety. 
CONSTITUTION: A complex micro-porous film for a battery separator is charac- 
♦ terized by being formed of a ""pojyolefine micro-porous film to apply internal 

pressure to cloth containing polyethylene fiber having viscosity average molecu- 
lar weight of more than a million. 
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PURPOSE: To provide a highly reliable laminated cell by interposing two 
connecting terminals between cells, welding these mutually, superposing these 
coaxially upon each other, and connecting these in series to each other. 

CONSTITUTION: A connecting terminal 4 is arranged on a negative electrode 
can of a cell 20, and laser welding is carried out on these. A connecting terminal 
3 is arranged on a positive electrode can of a cell 10, and laser welding is 
carried out on these. The connecting terminals 3 and 4 are brought into contact 
with each other, and the cells 10 and 20 are laminated together, and laser weld- 
ing is carried out on the outer peripheries of the terminals 3 and 4. There 
is no need to be strict with dimensional accuracy or interval accuracy between 
the cells and the connecting terminals as compared with the welding to 
connecting terminals consisting of cells and cylindrical cans. Since mutual posi- 
tional acuuracy can be also secured in the case of laminating the cells, a weld- 
ing requirement can be surely obtained, so that a highly reliable laminated 
cell can be provided. 
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5a, 5b, 5c: welding place 
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PURPOSE: To form a lead-acid battery terminal having sufficient welding depth and 
excellent external appearance dimension by forming a sufficiently deep melting layer 
for a pole pillar and a bushing in the first stage, and finishing a terminal shape in 
the second stage. 

CONSTITUTION; In the case of welding a cap 1 and a bushing 2 by means of insert 
molding to each other, after a head part of a pole pillar 4 erected by being welded 
to a plate 3 inside of a battery so as to pass penetratingly through the bushing 2 
and the bushing 2 are surrounded with a metal mold 5. „ these are fused to each 
other by means of a heating power of gas of a burner 6. A metal mold 5., is set 
sufficiently higher than the bushing 2 in the first stage, so that an accident, such 
as the metal mold becomes inseparable by such a reason that melting lead is over- 
flowed from the metal mold due to the strong flames or the scattering of the lead, 
can be prevented. The metal mold 5., is set equal to or a little lower than the bushing 
2 in the second stage, and the upper surface of the metal mold is set approximately 
horizontal, and it is heated to a degree such as to be protuberant shallowly on the 
metal mold due to surface tension by means of the weak flames, so that a terminal 
shape is adjusted. In the case where the burner 6 is moved slightly upward or down- 
ward in the first stage and is made one round along circumference of the bushing 
2 in the second stage, the finish becomes excellent. 
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(54) TERMINAL WELDING DEVICE FOR LEAD-ACID BATTERY 

(57)Abstract: 

PURPOSE: To form a lead-acid battery terminal having sufficient welding 
depth and excellent external appearance dimension by forming a sufficiently 
deep melting layer for a pole pillar and a bushing in the first stage, and 
finishing a terminal shape in the second stage. 

CONSTITUTION: In the case of welding a cap 1 and a bushing 2 by means of 
insert molding to each other, after a head part of a pole pillar 4 erected by 
being welded to a plate 3 inside of a battery so as to pass penetratingly 
through the bushing 2 and the bushing 2 are surrounded with a metal mold 5- 
2. these are fused to each other by means of a heating power of gas of a 
burner 6. A metal mold 5-1 is set sufficiently higher than the bushing 2 in the 
first stage, so that an accident, such as the metal mold becomes inseparable 
by such a reason that melting lead is overflowed from the metal mold due to 
the strong flames or the scattering of the lead, can be prevented. The metal 
mold 5-2 is set equal to or a little lower than the bushing 2 in the second 
stage, and the upper surface of the metal mold is set approximately 
horizontal, and it is heated to a degree such as to be protuberant shallowly 
on the metal mold due to surface tension by means of the weak flames, so 
that a terminal shape is adjusted. In the case where the burner 6 is moved 
slightly upward or downward in the first stage and is made one round along 
circumference of the bushing 2 in the second stage, the finish becomes 
excellent. 
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